Aims: Describe the impact of surgery, radiotherapy and chemoradiation in the pelvic floor functions in cervical cancer patients. Materials and Methods: A prospective study with women submitted to radical hysterectomy (RH) (n = 20), exclusive radiotherapy (RT) (n = 20) or chemoradiation (CT/RT) (n = 20) for invasive cervical cancer. Urinary, intestinal and sexual function, as well as vaginal length and pelvic floor muscle contraction were evaluated. Comparisons between groups were performed by Kruskal-Wallis and Chi-square tests (p < 0.05). Results: The groups were similar in stress urinary incontinence incidence (p = 0.56), urinary urgency (p = 0.44), urge incontinence (p = 0.54), nocturia (p = 0.53), incomplete bowel emptying (p = 0.76), bowel urgency (p = 0.12) and soilage (p = 0.43). The CT/ RT group presented a higher urinary frequency (p < 0.001) and diarrhea (p = 0.025). Patients in the RH group were more sexually active (p = 0.01) and experienced less dyspareunia (p = 0.021). Vaginal length was shorter in RT group (5.5 ± 1.9 cm) and CT/ RT(5.3 ± 1.5 cm) than in the RH group (7.4 ± 1.1 cm) (p < 0.001). Pelvic floor muscle contraction was similar (p = 0.302). Conclusions: RT and CT/RT treatment for cervical carcinoma are more associated to sexual and intestinal dysfunctions.
INTRODUCTION
Cancer of the cervix is the second most common cancer among women worldwide, with an estimated 493,000 new cases and 274,000 deaths (1) . Being the most common gynaecological cancer in the developing world, it accounts for two-thirds of cases and continues to be a serious health problem (1) . The introduction of screening programs has resulted in the earlier detection of the disease (2) leading to the majority of cervical carcinoma patients diagnosed at a relatively young age. Most of them live for many years with sequelae of the disease and its treatment (3) .
The primary treatment for patients with cervical cancer depends on a variety of factors, including staging, tumor characteristics, comorbid medical conditions, and patient and provider preference (4) . Radical hysterectomy (RH) and radiotherapy (RT) are effective treatment options for patients with cervical cancer (5) . The addition of chemotherapy to radiotherapy (chemoradiation -CT/RT) results in an absolute improvement in overall survival and a significant reduction in local recurrence for all stages of disease (6) (7) (8) .
Traditionally, oncologists have focused their efforts on maximizing the overall survival rate of their patients (4) . However, when different treatment options result in equivalent clinical outcomes, quality of life (QoL) considerations become particularly important (4) . In the management of cervical cancer, attention has turned to reducing morbidity, especially those related to the pelvic organs (2) . Pelvic floor dysfunction describes a range of impairments to one or more of the pelvic floor compartments, i.e., the urinary, anorectal, and genital systems as well as to the pelvic floor muscles (2) . Autonomic nerve damage during surgery is thought to play a crucial role in the etiology of the pelvic floor dysfunctions that can be seen after RH (9) . RT is associated to fibroelastic and muscle alterations (10) (11) (12) . Moreover, RT and CT can cause ovary failure and early menopause, leading to a decrease in vaginal lubrication and elasticity as well as on the strength of the pelvic floor muscles (13) . Although CT/RT treatments increase the chances of some serious acute toxicity, particularly hematologic and gastrointestinal, few trials measured late toxicity, and reported QoL outcomes (6, 14) . The investigation of the impact of different types of treatment for cervical cancer on the pelvic floor function and QoL of women, might offer relevant information to support oncologists' decision about the best intervention for the patient in question. Therefore, a prospective study was designed to describe the occurrence of pelvic floor dysfunction in women treated for cervical cancer as well as to investigate the impact of the type of treatment on the occurrence of pelvic floor dysfunctions in women who survived cervical cancer.
MATERIALS AND METHODS
Cancer of the cervix is the second most common cancer among women worldwide, with an estimated 493,000 new cases and 274,000 deaths (1) . Being the most common gynaecological cancer in the developing world, it accounts for two-thirds of cases and continues to be a serious health problem (1) . The introduction of screening programs has resulted in the earlier detection of the disease (2) leading to the majority of cervical carcinoma patients diagnosed at a relatively young age. Most of them live for many years with sequelae of the disease and its treatment (3).
Traditionally, oncologists have focused their efforts on maximizing the overall survival rate of their patients (4). However, when different treatment options result in equivalent clinical outcomes, quality of life (QoL) considerations become particularly important (4). In the management of cervical cancer, attention has turned to reducing morbidity, especially those related to the pelvic organs (2) . Pelvic floor dysfunction describes a range of impairments to one or more of the pelvic floor compartments, i.e., the urinary, anorectal, and genital systems as well as to the pelvic floor muscles (2) . Autonomic nerve damage during surgery is thought to play a crucial role in the etiology of the pelvic floor dysfunctions that can be seen after RH (9) . RT is associated to fibroelastic and muscle alterations (10) (11) (12) . Moreover, RT and CT can cause ovary failure and early menopause, leading to a decrease in vaginal lubrication and elasticity as well as on the strength of the pelvic floor muscles (13) . Although CT/ RT treatments increase the chances of some serious acute toxicity, particularly hematologic and gastrointestinal, few trials measured late toxicity, and reported QoL outcomes (6, 14) . The investigation of the impact of different types of treatment for cervical cancer on the pelvic floor function and QoL of women, might offer relevant information to support oncologists' decision about the best intervention for the patient in question. The-refore, a prospective study was designed to describe the occurrence of pelvic floor dysfunction in women treated for cervical cancer as well as to investigate the impact of the type of treatment on the occurrence of pelvic floor dysfunctions in women who survived cervical cancer.
Statistical analysis
The data was prospectively collected, digitalized and saved in the SPSS program for Windows version 16.0 (SPSS Inc., Chicago, IL, USA). Comparisons between groups were performed using the Kruskal-Wallis and the Chi-square tests. Post hoc analysis was performed using the Tukey test. The level of significance was set at p < 0.05. The sample size of 20 participants per group was defined as sufficient to avoid a difference superior to 40% among the proportions, and to distinguish the standard deviations from the differences in the means among the groups, with a statistical power of 80% and a confidence level of 95%.
RESULTS
The clinical stage of the tumor was I in 25 cases (41.7%), II in 12 (20%), III in 22 (36.7%) and IV in one case (1.7%). The predominant histological type of carcinoma was squamous cell carcinoma (88.3%), followed by adenocarcinoma (8.3%), adenosquamous (1.7%) and others (1.7%). There was no difference between groups regarding age, number of pregnancies, menopause status, body mass index and histological type of the tumor. There were differences among groups regarding the tumor clinical stage (p < 0.001), (Table-1 (Table-2 ). There was also no difference regarding pre-and post-treatment subjective perception of the urinary function (p = 0.308) (Figure-1A) . There were significant differences between the treatment types regarding the number of daily evacuations (p = 0.001) and diarrhea episodes (p = 0.025). CT/RT treatment was positively correlated to frequency of evacuations and diarrhea episodes compared to others groups of treatments. Diarrhea was also significantly more frequent in the RT group when compared to RH and CT/RT (Table-3 ). There was no differences among groups concerning the sensation of incomplete bladder emptying (p = 0.766), evacuation urgency (p = 0.122) and soiling (p = 0.435), also in pre-and post-treatment subjective perception of the intestinal function (p = 0.124) (Figure-1B) .
Active sex life was more frequent among women submitted to RH (90%) than in women submitted to RT (50%) and CT/RT (50%) (p = 0.01). Additionally, a lower dyspareunia rate was observed in the RH group in comparison to the other two groups (p = 0.021) ( Table-4 ). No differences were found among groups regarding a pleasant feeling during sexual intercourse, excitement, orgasm, passion, satisfaction, or number of weekly sexual relations. There was no difference between groups in pre-and post-treatment subjective evaluation of the sexual function (p = 0.308) (Figure-1C) .
The vaginal length was shorter in patients submitted to CT/RT (5.3 ± 1.5 cm) or RT (5.5 ± 1.9 cm) when compared to the RH group (7.4 ± 1.1 cm) (p < 0.001) (Figure-2 ).
No differences were observed regarding the contraction capacity of the pelvic floor muscles between RH (2.9 ± 1.2), RT (2.2 ± 1.6) or CT/ RT (2.5 ± 1.6) (p = 0.302) patients (Figure-3 ).
DISCUSSION
The effects of different types of treatment for cervical carcinoma on the women's pelvic floor functions have recently received some attention. However studies are still scarce and heterogeneous regarding research questions and methods. Despite the trends towards multimodal treatment regimes, to our knowledge, there are no clinical studies that compare the side effects on the pelvic floor functions between patients treated with RH, RT or CT/ RT for cervical cancer. The present study prospectively evaluated cervical cancer survivors and identified association between types of treatment and pelvic floor dysfunctions. The impact on the pelvic floor functions seems to depend more on the type of treatment than on the stage of the tumor.
In conjunction, the occurrence of urinary dysfunction in the investigated sample was not different from women who did not undergo treatment for cervical cancer. The International Continence Society reports prevalence between 25% and 45%, indicating that the treatment types investigated in the present study did not contribute to the increase of occurrence of symptoms of uri- nary dysfunctions (14) . The type of treatment did also not influence urinary function. These results are similar to those reported by Lin et al., 1998 who also did not find any differences in detrusor instability or bladder compliance in women submitted to the RH and/or RT, evaluated by urodynamics (19) . Further studies involving similar participants should be developed to corroborate these findings. Abnormal anorectal function occurs frequently following pelvic irradiation for gynecological malignant diseases. In the present study, RT and CT/RT were associated with high rates of diarrhea and frequent evacuations. These results are corroborated by others who have also documented the side effects of pelvic radiation on defecation (20, 21) . This is relevant because some data suggest that acute toxicity and diarrhea during radiation therapy of cervical carcinoma significantly increased the risk of severe late toxicity, therefore, affecting patient's quality of life (22) . Bile acid malabsorption and bacterial overgrowth are frequently found in patients with chronic or intermittent diarrhea (23) . The reduced rectal reservoir capacity and impaired sensory functions were crucial factors for functional disorder in such patients (12, 24) . In addition, radiation damage to the external anal sphincter muscle was considered to be an important cause of motor dysfunction (12, 24) .
Most of the literature concerning sexual functioning among cervical cancer patients has focused on those with early stage disease. Our finding that women who received RT or CT/RT had increased levels of dyspareunia is consistent with earlier studies (3, 25, 26) . The decrease in vaginal length may explain in part the increased dyspareunia. Vaginal shortening can occur during the course of intracavity and external irradiation (27) (28) (29) . In the present study the vaginal length was smaller in patients submitted to CT/RT or RT when compared to the RH group. Although the sexual activity rate is lower in RT and CT/RT groups, they are able to enjoy sexual intercourse similar to patients after surgery. The low sexual activity in cancer patients is a limitation regarding the interpretation of sexual function in this study. However, the results are consistent with those previously reported (5) .
Pelvic floor muscles dysfunction is correlated with urinary, sexual, or gastroenterological complaints and pelvic organ prolapse (30, 31) . However, in the present study, no differences were observed regarding the capacity of pelvic floor muscle contraction evaluated through bidigital palpation. This result might be due to the good capacity of the pelvic floor muscles contraction in the sample investigated, since most women presented degrees of contraction higher than or equal to 2 (weak) on the modified Oxford scale.
There was no difference regarding preand post-treatment subjective perception of the urinary, intestinal and sexual functions. The relief resulting from the completion of potentially curative treatment may also have contributed to this result despite changes in pelvic functions.
CONCLUSIONS
Our data suggest that RT and CT/RH are associated to more sexual dysfunctions, as less active sexual life and dyspareunia, and more intestinal dysfunctions, as constipation and also diarrhea, after treatment for invasive cervical carcinoma. Further studies are needed to develop techniques that will minimize the development of sexual and intestinal dysfunction following RT and CT/RT and to improve clinicians' awareness of the prevalence and impact of these symptoms on their patients' functional status and quality of life. 
